Abstract-The preparation of copper(I), palladium(II) or platinum(II) complexes with 5-methylrhodanine, 3-allylrhodanine, 3,3'-ethylenebisrhodanine and 3,3'-butylenebisrhodanine are described. The coordination in the complexes takes place through the thiocarbonyl group of the ligand. Copper forms 1:1, 1:2 and 3:4 complexes with 5-methylrhodanine. The i.r. spectrum of the complex Cu(3-allylrhodanine)Cl suggests that copper is bonded via the thiocarbonyl group and the olefinic double bond of the ligand. The ligands 3,3'-ethylenebisrhodanine and 3,3'-butylenebisrhodanine form 1:1 complexes with copper and palladium.
IN T R O D U C T IO N C o o r d i n a t i o n complexes of rhodanine and its 3-substituted derivatives as ligand have been studied with copper®, silver(I), palladium(II) and platinum(II).
From i.r. spectra and NMR measurements it was concluded that the coordina tion in these complexes takes place through the thiocarbonyl group of the ligand [1, 2] . The X-ray structure of 3-methylrhodanine copper(L) iodide indicates a polymeric structure in which the iodine atoms act as bridges and the ligand 3-methylrhodanine is terminal coordinated with the thiocarbonyl group of the ligand [3] .
This study describes complexes with the 5-substituted rhodanine 5-methyl CH3
rhodanine HfrJ-CO-CH-S-CS, abbreviated at 5-MeRd, and some 3-substituted rhodanines RIsf-CO -CH 2-S -C S: 3-allylrhodanine: R = CH2-C H =C H 2, abbreviated as AllRd. 3,3'-ethylenebisrhodanine: R = (CH2)2-IS-CO-CH2-S -C S, abbreviated as EnRd. 3,3'-butylenebisrhodanine: R = (CH2)4-N -C O -C H 2-S-C S, abbreviated as BunRd. These 3-substituted rhodanines may act as bidentate ligands.
E X PE R IM E N T A L Preparation o f the ligands
5-Methylrhodanine was prepared from a-bromopropionic acid and ammonium dithiocarbamate as described by Holmberg [4] (m.p. 78°C).
3-Allylrhodanine was prepared from thioglycollic acid and allylisothiocyanate according to Andreasch and Zipser [5] 
Other chemicals
All chemicals and solvents were of reagent grade.
Preparation o f the complexes with 5-methylrhodanine. A solution of 5-methylrhodanine in ethanol was added with stirring at room temperature to a solution of CaY in aqueous 2N H X with X -Cl, Br or I in a nitrogen atmosphere. The copper ligand mole ratio was 1:2. The precipitate was filtered, washed with water and ethanol and dried in vacuum over P20 5.
Preparation o f the complexes with 3-allylrhodanine. A solution of 0-4 m-mole K2MCL, with M = Pd or Pt in aqueous 0-5 N HC1 was added with stirring at room temperature to a solution of 1 m-mole 3-allylrhodanine in propanol-2 in a nitrogen atmosphere. The precipitate was filtered, washed with water and propanol-2 and dried in vacuum over P20 5. The copper complex was prepared in a similar way, with however a copper ligand ratio 1:1 and ethanol was used instead of propanol-2.
Preparation o f the complexes with 3,3'-ethylenebisrhodanine or 3,3'-butylenebisrhodanine. A saturated solution of CuCl or KaPdCU in IN HC1 was added with stirring at room temperature to a solution of the ligand in ethanol in a nitrogen atmosphere. The ligand mole ratio was 1:1. The pre cipitate was filtered, washed with water and ethanol and dried in vacuum over P20 5.
The analyses of the compounds are given in Table 1 . Theoretical values are given in parentheses.
Physical measurements
Magnetic susceptibilities were measured on a Gouy balance. The i.r. spectra were obtained with a Perkin-Elmer 257 spectrophotometer for the range 4000-700 cm-1 and a Hitachi EPI-L for the 700-200 cm-1 region. The spectra were taken using the KBr or Csl disc technique and checked with Nujol mulls. An i.r. spectrum of Cu(3-allylrhodanine)Cl was also taken in dimethylsulphoxide (DMSO). The preparation of the DMSO solution was performed in a Vac train H E 193-1 glove box under a nitrogen atmosphere. NMR spectra were determined with a Varian T-60 spectrometer. For NMR The compounds described in this work are listed in Table 1 . The compounds are diamagnetic, as would be expected for copper(I) compounds and for planar coordination around Pd(II) and Pt(II) in these complexes. The most important infrared absorption bands are shown in Table 2 and NMR data are reported in Table 3 . The NMR spectra of the complexes are similar to that of the free ligand, suggesting that these data give no additional criterion for coordination of the olefenic double bond in the complexes. The fact that there is no shift of the allyl protons in the copper(I) complex may be due to dissociation of this compound in DMSO solution. In agreement with this result we found in the i.r. spectrum in DMSO solution the C=C frequency at 1640 cm-1.
The ligands 3,3'-ethylenebisrhodanine and 3,3'-butylenebisrhodanine contain 2 thiocarbonyl groups. The palladium complexes with these ligands have the formula Pd(ligand)Cl2. The structure of these complexes may be described as a monomeric complex containing a bidentate ligand (Structure I) or as a dimeric complex with the chloride atom as bridge (Structure II) or it may be even a polymeric structure (Structure III):
These palladium compounds are only slightly soluble in the usual organic solvents and it was not possible to obtain mol. wt measurements to distinguish between a monomeric, dimeric and a polymeric structure.
